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Chapter 2

The Values of Biodiversity

2.1 
Overview of the values 

of biodiversity

2.1.1 Biodiversity conservation 
as a global concern
Understanding the full value of biodiversity in the region
is required in order to evaluate this plan’s recommenda-
tions. Unfortunately, it is difficult to develop and apply
neat economic measures for the current and future value
of the region’s biodiversity to its citizens. In addition,
attempting to justify biodiversity conservation only in
terms of its utilitarian benefits to people will inevitably
underestimate its true value. There is, however, a wide
range of recognized values of biodiversity, deriving from
biodiversity at both the local and global levels. A strong
case can be made not only that conservation of biodiver-
sity makes good economic sense but also that it is impor-
tant to the region’s citizens in ways that go beyond
adequate economic measures. This chapter outlines the
various values associated with biodiversity and evalu-
ates some of the costs and benefits of conservation
actions in Chicago Wilderness.

The rapid decline of biodiversity around the world is a
policy issue of major global concern. At the Earth Summit
in Rio de Janeiro in 1992, most of the governments of the
world signed a global Convention on Biological Diver-
sity. By 1993, enough nations had ratified the Convention
that it entered into force as international law. The
Convention recognizes the conservation of biodiversity
as a “common concern of humankind,” due to its intrin-
sic values and its importance to people. The Convention
asserts that governments are responsible for conserving
their biological diversity and using biological resources
in a sustainable manner.

While the connection between the region’s forest pre-
serves and parks and the lofty ideals of an international
convention may seem slim, in fact, what we conserve
here has direct bearing on the preservation of global bio-
diversity. Further, and more important, the loss of biodi-
versity and its associated values that motivated the
nations of the world to develop the Convention is occur-
ring right here in the Chicago region. The people who
live here stand to lose as much as the people of tropical
rainforests or old-growth forests.

2.1.2 The range of values 
of biodiversity

Direct-use values
Economists and biologists who measure the value of bio-
diversity categorize those values by how people benefit
from them. In one such category are direct-use values,
where people directly consume or use species for their
benefit. Most of the significant direct-use values are asso-
ciated with the great store of global biodiversity. These
include the values of natural products for developing
pharmaceuticals, for developing and maintaining the
genetic basis for agriculture, and for supporting indus-
tries based on use species such as fisheries and timber
extraction. (For more discussion, see World Resources
Institute et al. 1992.) While most of these industries are
not based directly on species in Chicago Wilderness, sci-
entists recognize that it is the global store of biodiversity,
to which Chicago Wilderness contributes, that maintains
options for the future for these and other major economic
activities. With the growth of the use of biotechnology,
the economic value of genetic material from natural
sources is likely to rise.

Ecosystem services
In a second major category of value associated with 
biodiversity are indirect values provided by ecosystem
services. Ecosystem services are the conditions and
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processes through which natural ecosystems, and the
species that constitute them, sustain and fulfill human
life (Daily 1997). We could not survive without the basic
services provided by natural systems. These include pri-
mary conversion of sunlight to energy, nutrient cycling
and retention, recycling of organic wastes, soil formation,
moderation of climate extremes, moderation and control
of flood damage, control of insect pests, protection of
water quality, and pollination of crops (Sullivan 1997,
Daily 1997).

The link between ecosystem services and biodiversity is
not always easy to demonstrate. While ecological theory
predicts that biodiversity should be linked to improved
ecosystem function, research at an ecosystem scale with
appropriate controls is difficult to conduct. Some critics
may argue that any green plant can fix carbon dioxide
through photosynthesis, and that non-native species can
play many of the roles that native species once played.
While this is true to a limited degree, a review of avail-
able research indicates that many aspects of the stability,
functioning, and sustainability of ecosystems depend on
biodiversity (Mooney et al. 1995, Tilman 1996, Tilman et
al. 1996). The conservation and management of natural
areas that maintain diverse woodlands, prairies, and
aquatic systems will help assure the sustained produc-
tion of ecosystem services.

While life as we know it could not continue without these
ecosystem services, their value can be considered infinite.
However, it is possible to estimate the value they provide
directly to our economy and the cost of replacing them
with human-made substitutes. As a very rough approxi-
mation, economists have estimated that the value of
ecosystem services and natural capital at the global level
is $33 trillion per year, or approximately twice the global
gross national product (Constanza et al. 1997). In the
United States, Pimentel et al. (1997) estimate the annual
economic benefits of ecosystem services at approxi-
mately $300 billion.

These global and national studies are difficult to directly
connect to loss of biodiversity at the local level.
Nonetheless, they do indicate that biodiversity is likely
being grossly undervalued as we continue development
patterns that lead to its loss. At the local level, we can
measure some of the obvious costs associated with the
past loss of natural areas and biodiversity. Flooding on
the Des Plaines River alone costs local governments and
property owners $20 million in an average year. In the
late 1980s, two floods caused an estimated $100 million in
damage (Illinois DNR 1998). Flooding in the region is
directly associated with the loss of wetlands and other
natural areas in the watershed that served to trap rain-
fall and store it, rather than dumping it in the river.
Another measure of the same problem is the cost associ-

ated with developing human-made solutions to the prob-
lem. The Tunnel and Reservoir Plan, known as the Deep
Tunnel, of the Metropolitan Water Reclamation District,
is a multi-billion dollar undertaking to collect excess
runoff and treat it before releasing it into waterways.
These are the services that once were provided more
extensively by prairies, woodlands, and wetlands.

Recreation and aesthetics
Important factors in calculating the value of biodiversity
are the recreational use of natural areas and the value that
people place on natural systems for aesthetics and as part
of the cultural heritage. Not only are the protected lands
that constitute Chicago Wilderness of global significance
for biodiversity, but they are also of enormous value for
the quality of life of the region’s citizens. Public use of the
forest preserves is staggering, with an estimated 40 mil-
lion annual visits to Cook County lands alone (Forest
Preserve District of Cook County 1994). In Lake County
in 1998, 75% of residents reported visiting a forest pre-
serve within the previous two years, with hiking the
most common use (Richard Day Research 1998). Active
nature-based activities enjoyed by millions of the region’s
residents include hiking, bird watching, fishing, and pho-
tography. In 1996, more than 3 million people reported
engaging in wildlife watching in Illinois, contributing an
estimated $1.6 billion to the economy (U.S. Fish and
Wildlife Service and U.S. Bureau of the Census 1998).

The high levels of use of the region’s natural areas indi-
cate the importance of these areas and their biodiversity
to the quality of life in the region. The attractiveness of
the region as a place to live and work is also a critical fac-
tor in its future economic competitiveness (Johnson
1999). Healthy natural areas are the key for biodiversity,
and they provide unparalleled opportunities for the out-
door recreation that millions of people in the region want.

Non-use values
A final type of value associated with biodiversity, and a
type harder to quantify, is non-use value. This includes
feelings of ethical obligation to protect other species from
extinction, religious values associated with cherishing the
Earth and its inhabitants, and the desire to leave for
future generations that which we are able to enjoy. In
some ways, these concerns are the core motives for pro-
tecting biodiversity. A national survey of public attitudes
about biodiversity, a survey that included focus groups in
Chicago, found that responsibility to future generations
and a belief that nature is God’s creation were the two
most common reasons people cited for caring about con-
servation of biodiversity (Biodiversity Project 1998).

The importance of one’s natural heritage cannot be esti-
mated in dollars. Nonetheless, there is value in the sense
of discovery that comes to each new generation as it
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learns the essential facts of what came before. If that his-
tory includes a richness of color, shape, and form, so
much the better. The people of this region can learn to
treasure remnant prairies, forests, lakes, and streams just
as they have learned from their parents and others to
treasure their cultural heritage of language, art, architec-
ture, music, and religion.

2.2 
Issues in evaluating 

the costs and benefits of 
protecting biodiversity

2.2.1 Protecting a public investment
already made
This region has already made a substantial investment
in preserving open space and in abating pollution in
streams, rivers, and lakes. Sadly, these investments vary
in their utility for sustaining biodiversity. In fact, natural
communities are generally still declining, even on pub-
licly owned, protected sites and in local streams and lakes.
This is partly because the importance of biodiversity, and
the means of preserving it, was only dimly understood
when many of these public investments were made.

Investments in public open space helped protect natural
communities from total destruction, but absent the mea-
sures called for in this plan, those investments will
steadily lose their value. For example, 100 years ago it
was a simple matter to walk through woodlands and,
except in winter, enjoy flowering native plants. Today,
the invasion of exotic plants such as buckthorn coupled
with excessive grazing by deer make the same wood-
lands less accessible and much less appealing during
most of the year.

Major investments have provided an important founda-
tion for protecting the aquatic environment, including
biodiversity, but much remains to be done. Public invest-
ments in wastewater treatment plants were intended to
insure clean streams and lakes throughout the region, but
other sources of pollution still prevail and even the mod-
ern local treatment plant can have adverse impacts on
delicate and high-quality aquatic habitats.

Thus, a pragmatic argument for preserving biodiversity
is that it protects and enhances the value of large public
investments already made in public land and facilities.

Agencies seeking property for permanent open space,
with traditional goals of outdoor recreation and conser-

vation, will often find they can protect sites with biodi-
versity values at little or no additional cost. However,
protecting lands only for recreational purposes will not
suffice to protect biodiversity in the region or the full
range of values it provides.

2.2.2 High replacement costs
One approach to placing a value on a natural community
is to calculate its replacement cost. Much of this region’s
original flora and fauna and their corresponding habi-
tats can be considered rare, a factor that normally influ-
ences the price of any commodity.

Consider whether it is even possible to replace the two
most characteristic landscapes found in the region prior
to European settlement: tallgrass prairies and wetlands in
their various forms. Those few remnants that are in
something close to original condition are rare indeed,
making up less than one percent of the region’s land-
scape. And though much has been learned about how to
restore or replicate original prairies and wetlands, efforts
thus far have been less than fully successful. The mea-
sures of success for such replications include both their
natural sustainability and the extent of their biological
diversity. To date, even the best manmade wetlands and
prairies have fallen short, especially by the yardstick of
species diversity. While this plan recognizes that restora-
tion of degraded habitats can go a long way toward
returning and protecting the values associated with the
region’s biodiversity, it recognizes that the costs of doing
so are far more than protection would cost in the first
place. Hence, protection of the region’s remnant natural
areas can be viewed as a prudent economic measure. 

2.2.3 Value of competing uses
Although our remnant natural communities may be irre-
placeable, the market value of the sites they occupy will
often be dictated by what they can command on the pri-
vate market for such purposes as residential or commer-
cial development. Fortunately, at least some types of
natural areas or habitats have not been considered highly
suitable for suburban development or farming. These
have included floodplains, some rural wetlands, and
fragmented sites such as those found along rail lines. A
good example is the floodplain of the Des Plaines River
in both Cook and Lake Counties, much of which is now
in forest preserves.

Conversely, lake and riverfront property not subject to
flooding and sites with mature trees are often highly val-
ued for urban development. Thanks to the foresight of
previous generations, the tradition of preserving at least
some of these most attractive sites for public use has been
well established. The best example is the extensive shore-
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line of Lake Michigan in Chicago, which is largely in pub-
lic ownership if not in its original, natural state. Another
outstanding example is the greenway extending along
most of the Fox River in Kane County. These two cases
demonstrate that, in the public’s mind, the preservation
of important open space competes favorably with even
the most expensive private development.

2.2.4 Costs of land acquisition
The two principal costs that would result from this plan’s
recommended actions are for further land acquisition
and for increased site management. It is not possible to
determine the exact costs of future acquisition because no
exact target has been set and because prices will change
over time, generally upward, as further suburban devel-
opment takes place.

In the spring of l999, three of the member counties 
conducted successful referenda on acquiring additional
open space. Together, the three counties won authoriza-
tion to spend up to $175 million to acquire an estimated
15,500 acres.

Both federal and state grants are expected to be available
to assist local agencies in their land acquisition efforts.
Existing and potential grant programs are discussed in
Chapter 11 of this plan. Land preservation by less than
fee-simple acquisition can also reduce costs. Various land
preservation techniques are described in Chapter 8.

The preservation and enhancement of biodiversity also
involves lands that remain in private ownership. In such
cases, there is little or no acquisition cost to the public.

2.2.5 Costs of managing 
lands and waters
The dollar costs of managing natural areas to sustain bio-
diversity vary with the type and condition of the site and
with the availability of volunteers. These costs will also
vary according to the phase or stage of restoration achiev-
ed. For example, the initial or remedial phase may last
three to five years and cost substantially more than sub-
sequent annual maintenance.

A consultant’s report to the DuPage County Forest
Preserve District prepared in 1995 estimated that the ten-
year costs for restoring and maintaining the County’s
natural areas to good ecological condition would be
about $20 million. The authors qualified their estimate by
stating that it assumed no innovation or streamlining 
of processes for remediation and maintenance over a 
ten-year period. Two effective means of lowering man-
agement costs are to use volunteers as part of the

management program and to protect and manage larger
areas. The cost of not properly managing these same nat-
ural areas was suggested by the finding that 80% of the
county’s natural areas had declined to poor health since
they had been originally studied 15–20 years earlier
(Applied Ecological Services, Inc. 1995).

Lakes, streams, rivers, and wetlands can also be managed
in various ways or left unmanaged. Traditionally, man-
aging streams and rivers meant channelizing, dredging,
and building various structures such as dams. This type
of management carries a high initial price tag and high
costs for maintenance and repair, yet it provides fewer
benefits than management techniques that replicate nat-
ural processes. When streams and rivers are managed in
ways consistent with the goal of sustaining and enhanc-
ing biodiversity, the benefits can include improved aes-
thetics, reduced flooding and flood damage, reduced soil
erosion and sedimentation, improved fishing and other
recreation opportunities, and the reduction of invasive,
non-native species. These alternative methods also carry
a smaller initial price tag and require less annual main-
tenance expenditure (Northeastern Illinois Planning
Commission 1998).

Some sites will require substantial restoration efforts to
sustain or improve biodiversity. While each case is apt to
have unique aspects, many successful projects to restore
lakes, wetlands, and prairies have already been under-
taken within the Chicago Wilderness area, and the land-
management agencies in the region can help provide
general cost information.

2.2.6 Evidence of public support
Is maintaining biodiversity worth the cost? Both national
and local surveys consistently suggest that most people
think so. A study by the Brookings Institution reported
that 72% of the referenda on the nation’s state and local
parks and conservation won voter approval in Novem-
ber of 1998. These measures will trigger an additional
$7.5 billion in state and local conservation spending
(Myers 1999).

The passage of three local county referenda allocating
funds for land acquisition and management in the spring
of l999 serves as the most recent direct evidence of pub-
lic support for spending public dollars to increase pro-
tection of natural areas. The percentages of voters
approving by Illinois county were: Kane County–65.6%;
Lake County–65.8%; and Will County–57%.

Two years earlier, a $75 million referendum on behalf of
the DuPage County Forest Preserve District passed by a
margin of 57.4 to 42.6 percent.
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Neither the Cook County Forest Preserve District nor the
McHenry County Conservation District has held refer-
enda in recent years. However, other evidence suggests
that citizens in these counties would also support fur-
ther efforts to preserve and restore natural areas. For
example, in the fall of 1998, the American Farmland Trust
sponsored a study of public attitudes pertaining to farm-
land and open space preservation in Kane, McHenry and
DeKalb Counties (Krieger 1999). Among the findings
were the following:

• Buying open space to protect it from development
ranked equal to spending for improved law enforce-
ment, crime reduction, and schools, and it ranked sig-
nificantly higher than spending for roads, libraries,
and more public recreational facilities.

• Of the actions offered to protect open space, enlarg-
ing forest/prairie preserves and wetlands/marshes
far outranked buying farmland development rights or
building more hiking/biking trails, more state parks
or local park district parks, or more golf courses.

• The most common reason cited for valuing protection
of open space was wildlife habitat.

In a l996 survey sent principally to residents of Cook
County, more than 90% percent of the respondents said
restoration of natural areas in around Chicago was good
and beneficial (Barro and Bright 1998).

Finally, Chicago Wilderness sponsored its own survey of
the public’s willingness to spend public funds on behalf
of biodiversity restoration. Kosobud (1998) summarizes
the results:

The survey of a carefully selected, non-random sample of
residents revealed a significant willingness to pay for new
wilderness recovery and extension activities. The personal
interviews were carried out in a manner to acquaint the
respondent with the topic and to prepare the respondent for
a thoughtful answer. The sample mean willingness to pay
was a $37.80 per year increase in annual property tax pay-
ment, or equivalent increase in rent, all accruing to the
appropriate government agencies for this effort. The mean
adjusted for the non-random sample was $19.67. Applied
to the close to 3 million households of the region, this esti-
mate indicates that up to 59 million dollars per year could
become available for land acquisition, soil preparation, weed-
ing, seeding, maintenance, and other measures. A public
well informed about such activities is an essential prerequi-
site for such a projection.


